The title compound, erioflorin, C 19 H 24 O 6 [systematic name: (1aR,3S,4Z,5aR, 8aR,9R,10aR)-1a,2,3,5a,7,8,8a,9,10,10a-decahydro-3-hydroxy-4,10a-dimethyl-8-methylidene-7-oxooxireno[5,6]cyclodeca[1,2-b]furan-9-yl methacrylate], is a tricyclic germacrane sesquiterpene lactone, which was isolated from Podanthus mitiqui (L.). The compound crystallizes in the space group P2 1 2 1 2 1 , and its molecular structure consists of a methacrylic ester of a ten-membered ring sesquiterpenoid annelated with an epoxide and a butyrolactone. The structure is stabilized by one intramolecular C-HÁ Á ÁO hydrogen bond. An O-HÁ Á ÁO hydrogen bond and further C-HÁ Á ÁO interactions can be observed in the packing.
The title compound, erioflorin, C 19 H 24 O 6 [systematic name: (1aR,3S,4Z,5aR, 8aR,9R,10aR)-1a,2,3,5a,7,8,8a,9,10,10a-decahydro-3-hydroxy-4,10a-dimethyl-8-methylidene-7-oxooxireno[5,6] cyclodeca [1,2-b] furan-9-yl methacrylate], is a tricyclic germacrane sesquiterpene lactone, which was isolated from Podanthus mitiqui (L.). The compound crystallizes in the space group P2 1 2 1 2 1 , and its molecular structure consists of a methacrylic ester of a ten-membered ring sesquiterpenoid annelated with an epoxide and a butyrolactone. The structure is stabilized by one intramolecular C-HÁ Á ÁO hydrogen bond. An O-HÁ Á ÁO hydrogen bond and further C-HÁ Á ÁO interactions can be observed in the packing.
Chemical context
Podanthus mitiqui (Lindl) [Asteraceae, Compositae] is an endemic plant of the Central Zone of Chile. It is an evergreen shrub that can reach up to two meters in height; its flowers are yellow or orange-yellow globose inflorescences. Previous chemical investigations of extracts isolated from the stems and leaves of Podanthus mitiqui revealed the presence of sesquiterpene lactones with a germacrane framework such as ovatifolin, deacetylovatifolin and arturin (Hoeneisen et al., 1980) as well as erioflorin methacrylate and heliangine methacrylate (Hoeneisen et al., 1981) . Sesquiterpene lactones show significant anti-inflammatory, cytotoxic (Ghantous et al., 2010) and antiprotozoal activities (Kaur et al., 2009; Cea et al., 1990; Bautista et al., 2012) that make them interesting as attractive skeletons for drug design (for their toxic activities, see Schmidt, 1999) . The natural compound erioflorin has previously been isolated from Eriophyllum confertiflorum (Torrance et al., 1969) , Podanthus ovatifolius (Gnecco et al., 1973) , Helianthus tuberosus (Morimoto & Oshio, 1981) , Viguiera eriophora (Delgado et al., 1982; Spring et al., 2000) and Eriophyllum lanatum (Cea et al., 1990 ). Now we report the title compound from P. mitiqui. Erioflorin has strong cytotoxic activity for the stabilization of the tumor suppressor Pdcd4 by inhibiting its interaction with the E3-ligase -TrCP1 and interferes with cell cycle progression and proliferation of tumor cells (Blees et al., 2012) . Herein we present the crystal structure of erioflorin in order to establish unambiguously the stereochemical features of this natural compound.
Structural commentary
The molecule is built up from a 1,10-epoxidized tenmembered ring with hydroxyl, methylacryl and two methyl ISSN 2056-9890 substituents (Fig. 1 ). This ring is 5,6-fused with a fivemembered lactone ring with a vinyl group as substituent. The dihedral angles between the mean planes of the tenmembered ring and the lactone and the epoxide rings are 45.2 (1) and 45.7 (2) , respectively.
The ten-membered ring adopts an extended crown conformation with puckering amplitudes from 0.257 (3) to 0.805 (3) Å , yielding a total puckering amplitude q = 1.161 (3) Å and smallest displacement parameters ' of 23.2 (8), 252.2 (3) and 346.1 (2) . The maximum deviation from the mean plane is 0.589 (3) Å (C3). The C-C bond lengths range from 1.474 (5) to 1.557 (4) Å . The Z-configured double bond is located between C4 and C5 with a bond length of 1.326 (4) Å . Some bond angles differ notably from ideal values due to the ring strain, such as C3-C4-C5 and C4-C5-C6 [125.7 (3) and 127.5 (3)
, respectively]. The bond angles within the ten-membered ring including Csp 3 atoms range from 112.0 (3) to 125.7 (3) . The ten-membered and the five-membered rings are trans-fused. The lactone ring shows a closed puckering on C6-C7 (twisted). The puckering amplitude and the smallest displacement parameter of the fivemembered ring are q = 0.192 (3) Å and ' = 58.7 (9) . With respect to the lactone ring, H6 and H7 are equatorially oriented, whereas the C6-C5 and the C7-C8 bonds are axial. The maximum deviations of the substituents from the best plane are 0.065 (6) Å (O4) and À0.323 (6) Å (C13). The 1,10-epoxy ring is trans-fused. The C8 side chain is oriented as well as the C10 methyl group, whereas the C4 methyl group is . The methacrylate substituent deviates from the planarity by twisting about C16-C17 [torsion angle O5-C16-C17-C19 = 28.4 (5) ]. The structure is closely related to that of dihydroheliangine monochlorido acetate (Nishikawa et al., 1966) . Heliangine contains dimethacrylate instead of methacrylate. Further similar compounds are eriophyllin (5-position: -AcO instead of OH; 6-position: -CH 2 OH instead of -CH 3 ), eriophyllin-B (6-position: CH 2 OH; 8-position: unsubstituted) and eriophyllin-C (6-position: -CHO; 8-position: unsubstituted), which were also isolated from Eriophyllum confertiflorum (Torrance et al., 1969) . Their crystal structures are hitherto unknown. The X-ray analysis provides the relative configuration. The correct absolute configuration of the molecule was assigned to agree with the known chirality of erioflorin and is particularly based on the positions of the C6 and C7 protons as and , respectively, and of the methacrylate substituent as (Torrance et al., 1969; Gnecco et al., 1973) .
Supramolecular features
The crystal structure features infinite chains connected by hydrogen bonds. A strong O-HÁ Á ÁO hydrogen bond, namely O2-H2Á Á ÁO4
ii , running along the c-axis direction is formed via the hydroxyl group and the lactone oxo group (Fig. 2 , Table 1 ). Furthermore, three weak C-HÁ Á ÁO hydrogen bonds occur between hydrogen atoms bonded to carbon ring atoms and the oxygen atom of the same epoxide ring, running along the a-axis direction (C1-H1Á Á ÁO1 i ), approximately between the a and b axes (C7-H7Á Á ÁO1 i ) and along b (C13-H13BÁ Á ÁO6 
Database survey
For structures containing the decahydrooxireno[6,7]cyclodec-4-ene[1,2-b]furan unit, see Hull & Kennard (1978) and Table 1 Hydrogen-bond geometry (Å , ). 
Figure 1
The molecular structure of erioflorin with the atom labelling. Displacement ellipsoids are drawn at the 30% probability level. H atoms are shown as small spheres of arbitrary radius and hydrogen bonds as blue dashed lines. Bautista et al. (2012) . For the structures of Argophyllin A, see Watson & Zabel (1982) and of Argophyllone B, see Stipanovic et al. (1985) . . Aerial parts (9.6 kg) were powdered and extracted by maceration with ethyl acetate for 3 d. The organic layer was evaporated in vacuo giving a crude product (250 g) which was further purified by column chromatography, giving a primary fractioning of 11 fractions (F1-F11) by using increasing polarity from hexane to ethyl acetate. F-8 (6 g) was further purified by column chromatography (silica gel 60/70-210 mesh, hexane/EtOAc 1:3 v/v) giving a white solid, which was recrystallized from EtOc, affording colourless crystals suitable for X-ray diffraction analysis. Computer programs: X-AREA and X-RED (Stoe & Cie, 2011), SHELXS97 (Sheldrick, 2008) , ORTEP-3 for Windows (Farrugia, 2012) , DIAMOND (Brandenburg, 2016) , SHELXL2014 (Sheldrick, 2015) and publCIF (Westrip, 2010) .
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Acta Cryst. SHELXL2014 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 2016) ; software used to prepare material for publication: SHELXL2014 (Sheldrick, 2015) and publCIF (Westrip, 2010) . Extinction coefficient: 0.019 (3)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
